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2.
2.1 Shy and Stenbacka
Shy and $Stenbacka[2]$ , $Hotelling[3]$ ,
, . ,
$t(0\leq t\leq 1)$ $q_{t}$
$q_{t}=\{\begin{array}{ll}n[\mu+4(1-\mu)t], 0\leq t<\frac{1}{2}n[4-3\mu-4(1-\mu)t], \Sigma 1\leq t\leq 1\end{array}$ (1)








$t$ , $P$ $p_{\alpha}=\alpha p(\alpha\leq 1)$ $r_{t}=(\beta+1)q_{t}(\beta\geq$
$0)$ . , $q_{t}$
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. $\beta>1-\alpha$ , , $\beta=1-\alpha$ , ,
$\beta<1-\alpha$ , .
3.
, t $t_{c}$ $t= \frac{1}{2}$ .
,
$t_{c}=1-t_{o}$ (4)
. , $[0, \frac{1}{2}$ ) , t
.
.
$t_{o}^{(1a)}$ $=$ $t_{o}- \frac{u_{0}-\alpha p}{\omega}$ (5)
$t_{o}^{(1b)}$ $=$ $t_{o}- \frac{(1-\alpha)p}{\omega}$ (6)
$t_{o}^{(2)}$ $=$ $t_{o}+ \tau+\frac{(1-\alpha)p}{\omega}$ (7)
3.1
3.1.1 A
, $t$ A .
(1) $t\in(O, t_{o}^{(1a)}$ ] , A .
, $U_{t}=0$ .
(2) $t\in(t_{o}^{(1a)}, t_{o}$ ] , A
. $U_{t}=u0-\alpha p-\omega$ ($t$ $-t$ ) .
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(3) $t\in(t_{o},t$ $+\tau$] A , $t$ , $U_{t}=u0-\alpha p$
.
(4) $t\in(t$ $+\tau,$ $t_{o}^{(2)}$ ] , A .
$U_{t}=u0-\alpha p-w[t-(t_{o}+\tau)]$ .
(5) $t\in(t_{\circ’ z}^{(2)1}$ ] , A . $U_{t}=$
$u_{0}-p$ .
3.1.2 $B$
. $q_{t}$ $r_{t}=(\beta+1)q_{t}$ ,
. $B$ . ,
$B$ , $u0-\alpha p$ , $(1-\alpha)p$
.
(1) $t\in(O,t_{\text{ }}^{(1b)}$ ] , $B$ .
, $U_{t}=0$ .
(2) $t\in(t_{o}^{(1b)}, t_{\text{ }}$ ] , $B$ .
$U_{t}=(1-\alpha)p-w$($t$ $-t$ ) .
(3) $t\in(t_{\text{ }},t$ $+\tau$] $B$ , $t$ , $U_{t}=(1-\alpha)p$
.
(4) $t\in(t_{o}+\tau, t_{\text{ }}^{(2)}$ ] , $B$ .
$U_{t}=(1-\alpha)p-w[t-(t_{o}+\tau)]$ .
(5) $t\in(t_{o,\Sigma}^{(2)}1$ ] , $B$ . , $U_{t}=0$ .
32 t
$t<0$ A $t$ $>0$
$t_{o}^{(1)}=t$ $- \frac{u_{0}-\alpha p}{w}\geq 0$ (8)
. , t
$t_{o} \geq\frac{u_{0}-\alpha p}{\omega}$ (9)
.
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$\frac{u0-\alpha p}{\omega}\leq\frac{1}{2}-\tau-\frac{(1-\alpha)p}{w}$ $\Leftrightarrow$ $\tau+\frac{u0+(1-2\alpha)p}{w}\leq\frac{1}{2}$
$\Leftrightarrow$ $w \geq\frac{2[u_{0}+(1-2\alpha)p]}{1-2\tau}$ (12)
, t
$\frac{u_{0}-\alpha p}{w}\leq t_{O}\leq\frac{1}{2}-\tau-\frac{(1-\alpha)p}{w}$ (13)
.





$Q_{1A}(t_{o})$ $=$ $2 \int_{(1a)}^{t_{o}^{(2)}}t_{o}q_{t}dt$
$=$ $2n[ \tau+\frac{u_{0}+(1-2\alpha)p}{w}][\mu+2(1-\mu)(2t_{o}+\tau-\frac{u_{0}-p}{w})]$ (14)
.
, $B$ $Q_{1B}(t_{\text{ }})$
$Q_{1B}(t_{\text{ }})$ $=$
$2 \int_{to^{(1b)}}^{t_{o}^{(2)}}\beta q_{t}$





$Q_{2}(t_{o})$ $=$ $2 \int_{t_{o}^{\langle 2)}}^{\frac{1}{2}}q_{t}dt$









$\Pi(t_{\text{ }})=(\alpha p-c_{1})[Q_{1A}(t_{o})+Q_{1B}(t_{o})]+(p-c_{1})Q_{2}(t_{o})-c_{2}(1-2t_{o})$ (19)
.




$\Pi(t_{o})$ t $\pi(t_{o})$ .
$\frac{d\Pi}{dt_{o}}$ $=$ $( \alpha p-c_{1})[\frac{dQ_{1A}(t_{o})}{dt_{\text{ }}}+\frac{Q_{1B}(t_{o})}{dt_{o}}]+(p-c_{1})\frac{dQ_{2}(t_{o})}{dt_{o}}+2c_{2}$
$\equiv$ $\pi(t_{\text{ }})$ (20)
$\pi(t_{o})$ $=$ $8n(1- \mu)(\alpha p-c_{1})\{\tau+\frac{u_{0}+(1-2\alpha)p}{w}+\beta[\tau+\frac{2(1-\alpha)p}{\omega}]\}$
$-8n(1- \mu)(p-c_{1})[t_{o}+\tau+\frac{(1-\alpha)p}{\omega}]-2n\mu(p-c_{1})+2c_{2}$ (21)
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. , $\pi(t_{o})$ t , t








(1) $-4n(1- \mu)(1-\alpha)p[\tau+\frac{uo+(1-2\alpha)p}{w}]+4n\beta(1-\mu)(\alpha p-c_{1})[\tau+\frac{u_{0}+2(1-\alpha)p}{\omega}]-n\mu(p-c_{1})+c_{2}>0$
, .




ii) $4n(1- \mu)(\alpha p-c_{1})\{(\beta+1)[\tau+\frac{2(1-\alpha)p}{w}]+\underline{u}n\omega--\}-2n(1-\mu)\psi-c_{1})-n\mu(p-c_{1})+c_{2}<0$
$t_{o}^{*}$ $=$ $\frac{\alpha p-c_{1}}{p-c_{1}}\{\tau+\frac{u_{0}+(1-2\alpha)p}{\omega}+\beta[\tau+\frac{2(1-\alpha)p}{\omega}]\}$
$- \frac{\mu}{4(1-\mu)}+\frac{c_{2}}{4n(1-\mu)(p-c_{1})}-\tau$ $\frac{(1-\alpha)p}{w}$ (25)
.
(2) $-4n(1- \mu)(1-\alpha)p[\tau+\frac{uo+(1-2\alpha)p}{w}]+4n\beta(1-\mu)(\alpha p-c_{1})[\tau+\frac{uo+2(1-\alpha)p}{w}]-n\mu(p-c_{1})+c_{2}\leq 0$
, $\pi(t_{o})\leq 0$







$u0-p\leq(1-\alpha)p$ and $\beta(\alpha p-c_{1})>(1-\alpha)p$ (27)
. .





$t_{o}^{*}> \frac{u_{\text{ }}-\alpha p}{\omega}$ (29)
.
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$t_{o}- \frac{u_{0}-p}{w}\leq t\leq t_{o}+\tau+\frac{(1-\alpha)p}{w}$




$t_{o}- \frac{u_{0}-\alpha p}{\omega}\leq t<t_{o}-\frac{u_{0}-p}{w}$
A , .
$\Pi_{2}=(\alpha p-c_{1})\int_{t_{0^{-\Delta_{\frac{-\alpha p}{w}}}}^{u}}^{t_{\emptyset^{-}}^{\underline{u}\mathfrak{g}_{\frac{-p}{w}}}}q_{t}dt$ (A2)
.
, , $t$
$t$ $- \frac{(1-\alpha)p}{w}<t<t$ $+ \tau+\frac{(1-\alpha)p}{\omega}$
$B$




$\Pi_{2}+\Pi_{3}-\Pi_{1}$ $=$ $[ \beta(\alpha p-c_{1})-(1-\alpha)p]\int_{t_{0}-\frac{\prime\iota-p}{w}}^{\ell_{o}+\tau+_{\omega}z}q_{t}dt+\beta(\alpha p-c_{1})\int_{t_{a}-\frac{1-\alpha}{\omega}e}^{t_{o_{w}^{-A}}^{\underline{u}\underline{-p}}}q_{t}dt\llcorner^{1-}\lrcorner\alpha$
$+( \alpha p-c_{1})\int_{t_{0^{-L^{\underline{-\alpha p}}}}^{\underline{u}}}^{t_{a_{\omega}^{--}}^{u_{AA}}}.q_{t}dt-$
$[ \beta(\alpha p-c_{1})-(1-\alpha)p]\int_{t_{o^{--\Delta_{\frac{-p}{w}}}}^{u}}^{t_{0}+\tau+_{\omega}}q_{t}dtL^{1-}\Delta^{\circ}\epsilon$
$+( \alpha p-c_{1})[\beta\int_{t_{o}-\frac{(1-\alpha)p}{w}}^{t^{\underline{u}}}\text{ ^{}-n^{-}sn_{\omega}^{\underline{-p}}}q_{t}dt+\int_{t_{o}-:n_{\frac{-\alpha p}{\omega}}}^{t_{0^{-}}^{\underline{u}}}4q_{t}dt]$ (A4)
.
$u0-p\leq(1-\alpha)p$ $\beta(\alpha p-c_{1})>(1-\alpha)p$ $\Pi_{2}+\Pi_{3}-\Pi_{1}>0$ ,
.
A2 2
$\beta(\alpha p-c_{1})>(1-\alpha)p$ . (22)
$\pi(\frac{u_{0}-\alpha p}{\omega})$ $=$ $-8n(1- \mu)(1-\alpha)p[\tau+\frac{u_{0}+(1-2\alpha)p}{w}]$
$+8n \beta(1-\mu)(\alpha p-c_{1})[\tau+\frac{u_{0}+2(1-\alpha)p}{w}]-2n\mu(p-c_{1})+2c_{2}$
$>$ $8n(1- \mu)[\beta(\alpha p-c_{1})-(1-\alpha)p][\tau+\frac{u_{0}+(1-2\alpha)p}{w}]-2n\mu(p-c_{1})+2c_{2}$
$>$ $0$
, 2 .
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